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(57) Abstract: Disclosed is a novel compound suitable as an electron-transport- 
ing material for organic electronic devices. Also disclosed is an organic electronic 
device using such a compound which has higher sensitivity and longer life than 
conventional organic electronic devices. Specifically disclosed is a compound hav- 
ing a structure wherein constitutional units represented by the general formula (1) 
below are bonded to one another without the intermediary of a linking group. (1) 
[In the formula, X1-X4 independently represent an oxygen atom, sulfur atom or NRq 
(wherein Rq represents a hydrogen atom or a substituted or unsubstituted monova- 
lent organic group); Zq represents a tetravalent organic group; and * represents a 
bonding position.] 
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0£U/\ ^MfcbTtt, ^vftS, ^/V^m, 7°ut°/u^M, <<V7xi 

[0094] Tv-/vMtvx^ mmmso^mmm^vx^ ^x-k^ ^mm^^mm 

#W£LV\ McfcWfLXte, 7s^/H, t7f/H, tfT^^yl^ 

[0095] Ty-/^^r^SibT«, ^mm6~30CD@^^UTV^j;V^mii^ 

—/V^V^^50*UV\ MfaMtVXn, 7x^t^'>I, If 
^a^Vl^df-S'S, ^-zc^/v^v^ bf^o^/V^drv^ tr°y vvM-dr^^PMS 

[0096] TV—/^^mt\^Xlt, ^^6~30cDM^Sr^rbTV^Tfe,«tV^^m^# 

^^m3~25(Dem^^^"b-cv ^ «tv ^^^^fi^&sry- 

/v^-^^#?3;Uv\ ifrwtttii, 7x-/i^tS, br^a^p 

[0097] ^nh^ WbT/^/^f^^ny >-J^^^r/^/>S^g^Lfc*^^LT^O , 
3VV#SJ;f903cU/\ ^TO-S^ by^/l^n^/I^ 2,2,2-hy^/^nai^^S 



^77JS 
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[0098] ^nSfl/m^-tVXn, 7yiJI^, Ifl^, ^^T-^I^a^^T-^^^b 

[0099] — ^[3]^^^^#i^^6x , x K^v^xmm-r&o X N X te, 

6 7 6 7 

0 0 

6 6 1 

7 7 2 

[0100] r^-CR ^oV^T^tu^O— ji£3£[l]<£>X ~X (Zl*3tt5R tlHUH-CfcSo x 

0 14 0 6 

6 1 7 

7 2 

[0101] jSJN^tLTteT/l^l^^ TV—U^m, x^S, #/^—/^, 7VV 

[0102] TVl^rW^^LTfL #^0JPI^V>^ > ^^^^#:1~6(DT7^1/^^W 
^ffcftjfcfii, t^i^S, ^^>^ 7°otVyi, ^w^S^a^f 

[0103] ry-^^^bTfi, #^ff«3:^^\ ^-e^j^*mi~20(DTy— w^^w 
^uv\ ^f*^^ ^r^^s, i-^^-u^m, -7^-r>vyui/^ \?7^~v;vm 

> fx^k^S, fc°y-^V;/^ ty^yfe fc°y^t^*#^#if ibti^o 
[0104] ^7t, — ^^l3~]xm^th^it^-m^-f^R , R ^oV^Tl^0Ji-5 o R , R te^r 

12 12 
3 
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[0105] [fbll] 



N=C- 

H 



C4] 



[0106] ry— /^mtvxrx. m\zmmtt£.wK ^^^*m6~3o©g^^«*gm 
(D^mm^mmmm, i%mm-25<Dm^f~i^m^Mmm^^MM& 

m&&£bfc&$lA\ ^1^, 7^;H, t7f;H, T^hy/^S, if 
[0107] 7;^;HiUtli, #f£ffiTO3ftv^ 4^^15:1-25, ^mXf^Mci 

, n-^f/H, n-W/H, ^V/VS^V^ofcfi^^OtCO, i-7°nhf/i/S, 
s-T'f/l/S, t— :7*^vl^ ^^/V^ntV^, ^f/l7Dt>S, xf;l/^ntf 
v^^/i^ntVi^ ^/W7*f/v£, v^^/i^^vi^, 

[0108] v^nT/l^r/l^^bT^ #CTJP5te#V^ ^7?%^^:l~25 > £?£L<{3:^ 
, ^/I'v'^n^df-f-^ i/^/Vv^n^df-f->\ hy^/V^n^^f-^ TV^^f- 

[0109] T^/^V^tLTte, #fcftJPBf*&l^ tf , T*fe^*fC6~14©T9^^Sas 
0 
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-7rc^/i^^^/vS, 5-7x-;^yf;i/S, 6-7rc^/w^i//v3£, ^^XfcK 
[0110] ^fc, —^^[4] fc&tfSR fi s ft*fcii*tt07y- /VS, 

3 

i 

2 

[0111] ^/c, R , R ^tB^^Sry— T/U^c/um, ^n7;^S, 

1 2 

2, tKn^^7;^S, 7/1^=^7/^/^, ^7/^7^/77^2, 
7A-3vKT5:/7/V= 3 r/l^ /M3^V^7/V^r/V^ > T/V=r^^/^^/^7/^/V 
*/i-^^^/7/i/^/Vl, 7/^/'f/^v / 7/WS, 7^7/^1, 

v\ 

[0112] 7/^/V^ibT^, j^##:l~lO(Dg^2^bT^J;V^7/V^r/^^S0^bv> 
[0113] 7/l^drv^LTfl, ^l^#:l~10(Dff^S^b-C%J;V^7/V=id f -v'^^W^ 

lv\ McfamtisXfe, ^h^ym, =^h^ym, y°^^ym, 4yy°^^ymm^ 

[0114] T^/V^mtl,X^ fcmftl~10<DW3^ttVXi>£^T/l*r/ls?-$-m& 
&-£LA\ MtfoMtVXfe^ ^-A^-Hr^ 7Pt°/i/ftl, -fy7n 

[0115] tKn^VT^/P^ «7K^S^7/^/^(cg^U7c«^^*U'C*3«5, ^*#C 
1 ~20(D tKn^r i/7/^S^^t< > fcBWzl ~ 1 OCQ fcKn^VTVl^/l'gflS «fc 
t>#f*U/\, I^MtUttt, tKn^r-^^/V*, fcKndf^n^vWg, tKn^X/n 

[0116] 7/^^^^7/V^S«7^^^^^S^ s 7/l-= 3 r7^Si-g^b7'1#^?r^b7*3i9 
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*?vm&£ow&\,\\ if^MiLtfi, ^h^y^^m, ^h^-y^^m, 7*h^> 

[0117] ^/T/^/^T^/T/l^r/I^W:, ^|g#:l~10(DT57T/^/^(7)^^i^T-± 

[0118] v^T/^/^T^yT/^/^^, ^#^l~10(DT^/T/V^S(7)^*J^^-Jit- 

[0119] /Nn^V^T/V^S^^n^Vj^^^T/^/vS^®mbfc:«it^LT^f9, 
^rA-tfSJ^gf^LV^ ^ftqft^te:, hy^/V^-n^^/l-S, 2,2,2- MJ^/W-n^/vg 

^\^/vy;V^n(Dm\^X(DiKmW^^^yU^XW^fhX\ ^TfexfcV \ 
[0120] T)V^L^y^)V^=-;VT)V^)Vm±, ^M%Xl^Q)(DT )V^^yii )Vt^=- /KT/J^r 

[0121] ^/^^^T/^/V^tt^/l^^^^/vK^ST/^y^^g^LfcW^^^rL-C^ 
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[0122] T/^/^t^^Ty^ItLtli, ^cMWa — 'ZQCDT )Vtl JV^r^yT JV^ 
[0123] T^yT/^/^ttT^y^^r/^/^^ttmUfc^^b-Cfc^, 

MKii'tt, r^/^f/H, r^y^^/vs, r^y^ntws^^^if ^^§ o 

[0124] /Nn^V^^bTfi, "^s/jftDK^ ±«Jj!HK liJIfSt^a^igf^^fffe 
[0125] £*T^ fulE— ^CUT^^tLS'fb^^^M^ifS^, z.tib<D4k&mz. 
[0126] [ill] 
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[0127] [M2\ 
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(5) 




(8) 

[0128] 
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[0129] DM 
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[0130] [S5] 
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[0131] [^6] 



(20) 



WO 2005/092901 



PCT/JP2005/005979 



31 




WO 2005/092901 



PCT/JP2005/005979 



32 




[0133] D^8] 
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[0134] Dit9] 
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(36) 



[0135] D^IO] 
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[0136] [^11] 
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[0137] \M\2\ 
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[0138] Dgl3] 
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[0139] [iei4] 
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[0140] K15] 
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[0141] K16] 
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[0142] [im] 
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[0143] mw 
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H 3 C 

(71) 




(72) 

[0144] *mm<D%i%tfc&itobvx, kVMcfcma^ —fiBL&m-vmztizfc&mzo^ 
(D&m£femzmfe£ti&^(Dx»ntev^K ^(D^^mm^n, #p?«2ooi 

Am. Chem. Soc. , 120, 3231(1998). ^"J. Tetrahe 
dron Letters, 42, 3559 (2001) . ^#BHB349— 69674#3*$l&2?) fc«ttK 
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[0145] Mkl2] 



[0146] 




R=R1, R2 



[0147] ^/^K^«, iMI>L<ttM#ftTtfT^9„ mmtl^X}^ -<^ifV N Y/v 
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[0148] pHwsiitt, *mw?v&. fcrnit-rhw^ x.mkjjvv&ftz&mmg-fcm 
[oi49] ^y^viti^fcTv—^^^mmm^^-T^y^^mmnm^m^ 

S&WCfifrfeV^ &%i<D'fr}$JjfemZ-l'£sJ. Am. Chem. Soc. , 118, 81( 

1996). t£¥)iz.&v)&i&'tzzk&-v%Z> 0 N-x^bte, MMmb^fe^mtffe 

T"C?T&5o 'MmtVXi^ -<^V, fvl^>\ =^1/^ ^nnf7^wy, fcf 
Ui^y, t°3y>, ^f/^A75F\ i^^vKT-febT^K ^f/Vxfky^7 

, i?^/i/x/vft3cy-4\?te£\ mm-^mmtRm^-r, 5on^25o°c<Dumx 

[0150] ^M^t^^>mmm^tN-T^Mt^/^>mmmi^(DU7KRm-t. m 
mm>v<fmm^~fvn^o mmt^xn, -<v-ev, 

[oi5i] v^Tti/©SJ^> ilftfe^L<{i^#&T-e j fT^oTJ;<, #^Pte^ti^v^^ 

[0152] *ni©titt^?iJi3tft©wi(:ov^, mm&&mi,f£&bmw-r 

<fe><5o 

[0153] *ftw<Dnttnmytm*. ^-mm^xummm^^'mKhmmx^^K * 
m^m^mtmm^4>^-t^^-r^m-(Dmytm^mmch(Dx^ 0 #5 
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%Lmm<Dmytmn, mk^mmxiE^^n^mm^hMJtx^^K t»n P 
mmmtmwx^mm^mtix^ ^^t, mytm^mrnxm^^-r^^M 

•So 

[0154] mmmmytm^ mmiwt±K, mmm±n\^m-r^m^m±mt, 
mnm&M&^^zn^m&mt%:^(Dimx\ &&v^m(DMxmm^tc-k<Dx 

[oi55] m sttSf*io«, m%i$(Dmmbvx(DMifebm$fcm<D&m(D^wfobt£^x 

m^^^^bxmm^tifc^y^b^^fhtv^ 

T5i#Sffl^wii^^-^LT«, *°y#-^-MPc), /KUx^t^, *°ytf 

^y^ntv^ xKy^^-i-^, T^v/^mm, ^^ymm, 

V7\-m^^^(Dm^w^^^b(D^m^m^b^mmR^^xmm^ 
^bftntm 

&mmm, ^mmmwcm.^m^m\^x^\\ 
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[0157] r^m^mmn, r^m^m^mm^^-r^K m^Mvmmtmvitt 
[oi58] mytm3ofe, ffim&ffiM<Dm&tes m^fm^.mtm^fm^m(D±t^x2m^ 

[0159] mffimtkmtes mmm^m^w-t^x, ^.n^m^mmm^t^muvxmm 
0 tiuyMtutt, itxT-smn, bvxr-sfflft, ^ju^mmt^xn, n, n 

'-«(3, S-vW/l^^/lTj-S, 4:9, 10— ^yw^tr^C^/VaJf^rW^K), 

[0160] ^7c, _tiEM^«#3§^Jte, 0fM^^(^®TO*Sr^r«.J;5^. Wfi-e 

[0161] ^n^y9^©fi^^tffitfc»tiSS?«^©7tn^^ 
[0162] if«4Iffi©»^^-ibtii, t£*£^^Ji^M£tlTV^®*<D 



WO 2005/092901 



PCT/JP2005/005979 



48 



^y^t*~/K /Kyratf~/K ^ya— v'flffiii, aKy*— aft*— mpc 
) N ^y^TVK ^y^i^, /Ky^°ntv^, j^im^-i^ TW/vmm, w 
^ zn^^jn, ^^itfflS* ^yr^K, * 0 yri?^-/K /Kyryv-K #y;vi^ 
^ ^^^y/^«^/^(Dfi^f*^j:i^r^»*fi^fte^«^m^WT 

[oi64] m^mmmtvx^ ^v^/^it^m, ^/wt&m, t o 7/nw^fe, 

P7/^^;y, ^7^, ^^/=3ry^, ^-yh^/^ N T>^3V>\ ^/WO-^/y 
[0165] [^19] 
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[0167] [^21] 




(A-ll) 



(A-12) 



(A-13) 



(A-14) 



(A- 15) 



WO 2005/092901 



PCT/JP2005/005979 



52 



[0168] mMWimmm(Dmm^4>^-tvxn, $£&£V)m%M\zfl£.m£tix^z>n*<n 
mm 

^4^-^mm-r^t^x^^ ^y#— mpck ^y^^/K 
/tfyt-^/Kn?^— ^yt^/Pt/^^-zK /Ky^bf— ^yg^t-^/K 

/tfy^ntv^ ^y*^^ r^y/^« N #y?w>\ x^^i, * 
^^w, v-y^-^ii, ^yr^K, #yr-fe*—/K *°yry^-K m^v^iy, 

[0169] DS522] 

(B-1) 
(B-2) 




(B-3) 



[0170] rfrktf^ftJi iifE#J5£5K>^^ m^^*#tt^S^#^^^^V> 

/>m, T^i-7^u>^(D^<DmmM&nffim^Mtwmvxh^\ 




WO 2005/092901 



PCT/JP2005/005979 



53 



tttmrnsu^—wtt, mm f k<Dfa±^>, mmmm<Di&m, mm^n^m^ 

[0172] j5c^, «pjcD«^-^M^f$(7)»^&^ov>-cf^0j« o ^mmiztetfz 
mmmmytmz. -^aixmztizmmk&^m^mmtfm.mffi^n 

it, mhthfc.m^mmm^mi^±^m^u mM^^txnm^n^ 
[oi73] _hws^ji^^f-*5v^, m^m^unn, mm^^—ioommm^ML-x 
o. oi~5omftgp,0*b<f*o. i~3omM$$(Dm&xm&-ftiit^\ m^-m 

S^^^LT5~500mfiS3, $f^U<fl25~200m*f|3(7)fiJ^-eia^-rtL^j:V> 

E?L^#5|SfiC0^i^, WI^W^— 100mag|3^^UT20~500fi*lH3 > 
03UXte3O~2OOfi*^^5<Z>^M^fo5 o 

[0174] ^aM^^f^^^^^TtgcDHifftt, mmm\^W£mmm&%m&irz>fc 

fe(dfi % 5~80/zm»faH#W*LC «J;i50^b<{^lO~5O/zm-CfeS o 
[0175] ^PJ^&ttS^Jl^ftft:^ ^-f ^*t4^f*±^, ^Sfctt^fafc^O^ 
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[0176] ±mmmmm^m-m^x, mmm^m^mm-r^m^fm^m^tmrn^^ 

[0177] *#f|^jS^#j^^*^?i^#^»^M^-<J:«, tf<7)ii^PIfL 

ukmvx, «^-ii)i^#^io~5oofi»^, &^<n25~2oomm<vm&x 
m&-r%<Dtm¥x&z> 0 m^mmm^ m^mitm^miiL^-r^m^m^- 

So 

[0178] mmmm^tm^n^m^m^m^u, mm^m^o. oi-s^mfi^ m&v 

^nm^m^mtm^mmmt(Dm^m^(D^^mm^^^mx^vT 
m&i&rft£tix^xb£.\<\ ^> ®mm&j&f$&thx\<^xh£ 

[0179] Sul2iS^ji^^»^&(^j:i9^-r6^^{i, fufBM^*#^Wk « 

[0180] _bfs^^^^fci6<z)^ij^u-r«, m* <D^mmM^m^imxh<o, mz. 
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m^mWmm&km, ^nn^y, ^nnx^y, ^pp*;^, M^iSt, 
[0181] «P^cD«^IIh7^^-O^W^ti^oV>T, IHffi^#,BSb^^^0J 

[oi82] ^<D£?fmi&$:^~tz>mmTFTx»n, mmnmm^^vmm^m^x^ ^ 

[0183] — jk^ci] T?iR$tL5ff^b^^^^5«^il)i«K-t 0 yy^a«b 

^T-(K^-- )^K-^ybtLTfWHI^A'r6r^^^6o lot, K— fcV 

[0184] ^0j^*5tt5K^— ttpw^^htb-cfi, ^mnmm^mk&^ft^m 
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MfeMkLXfe* Li, Na, K, Rb, Cs/££fGDT/V#IJ^:JS, Ca, Sr, Bafeg (DT/W 
V±mikm, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Yb?£¥<Difc± 

m&m, Ti/^—yj^^-y^ r p\ r as\ r s\ r-fc^w=y v&^tfs^f e>*T/5o 

4 4 3 

[0185] ^W^*3»"tST^-fe^— ' ItKw^bfcUTH:, f«iHI©«b^^ 
^^jfi^MiLT, CI , Br , I , IC1, IC1 , IBr, IFft^tfVNn^V, PF , AsF , S 

2 2 2 3 5 5 

bF , BF , BC1 , BBr , SO ft^<Z5/W-*ife, HF, HCU HNO ,HSO, HCIO , 

53333 3244 

FSO H, C1SO H, CF SO Hf£b*(D7°vh>m, titWt* II, T^/^^fflU 

3 3 3 3 

, FeCl , FeOCl, TiCl , ZrCl , HfCl , NbF , NbCl , TaCl , MoCl , WF , WC 

3 44455555 

1,UF, LnCl (Ln=La, Ce, Nd, Pr, fc¥(D9>#M\ f kY)j3:}£<Dm&&Mfc& 

6 6 3 

Cl\ Br\ I\ CIO \ PF \ AsF \ SbF \ BF \ X/lsft>WtT <DWM 

4 6 5 6 4 

[0186] ^fth(Dv—;<^h(Dh*—K°>y(Djfmbvxn, ^^m^MW-^mmwm^x 
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[0187] ^mw^mm^mtvxn, wwrnztizztitt^ mwm 

[0188] ^K^^tt5^a*m®©mJ¥tbT(*#(^JPS^n^v^s % — jKdfflU?^?* 

s) N * o yzc— ^vw^k ^um— ^/kcn— x/^b^, ^y^^wv^/ix^K, *°y 

TUW— k 5tfy>f5K, /i>y^7 — /K^. — b (PC) „ ir;Vn — ^HJT-feir — b (TAC) ir/P 
n— ^Tir^-h^nt^^-h (CAP) m>bteZ>W&*$&&tf btiZ* 

[0190] ^pj^^ov^-cy^mti. KwytM^- hrnmK^^ m^^t^m 

) > ^ffcSg(NESA) , ^ 6^ m, iV^A, T/I^~?^ ~*y 
^r/K y-uM., ^> ^>^7k '^W^ f/WK -TD ;Vt-^A x £Vw 

^y^ry, y^-^A, -<yy^ -w^, #y^ ^v^a, » p \ 

ls&J*/TsK~VJ>>&^ T/K—VA*/})'??^^ T/U*~&J*/X%^'WM> 
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, Tjfyr^y^ *°yt°n^, m^y^, ^y^wy^^v^-y^cPED 
[0191] ^Bj^*5^5®ti©^^^LT(*, ±m^iwMt\^xmm^^y^r^ 

[oi92] ^*jv Mfe^jf-cfes^^Ji ^ffl v ^m^l-o«* (Dmmm 
f^yl^bnyf^A, ^^^y^A, y^b^y^iv^^y^A, 

[0193] «^b^IIcD^^&ibT«, H^g^ife, ^T^rf^^/M^SSfe 

, ^$->?9x?—\?—j>>m. i&.^/^—^^—J^m, ^y^-f^y^fe, 
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[0194] y-h^s^ffiv^^-^b^^^uTf*, *°y^K, ^yr^\ twmtjv 
/k /^^tWa, ^y^^bt^y^vcpvF)^^^^/^/^ 0 /^^^ 

[0195] ^0J©««#^5fe*^mte^ti^oV>Tl^0J-r5 o 

[0196] «tmi^M*™, ifis, -*[-©«ffira(z:-®^«#Ji©^r«*Jis;-e«^ 

«^&A-«ft£W^£#^LT*>&i\, (A)is/^/vaA-i 
ine/is^Ji/^, (b) ftA'iii/iS, (c)M/ 

&mmutm&vibz cd) i^/^— /^A-tt^w/B^w/^— /wpjjt«/ 

[0197] ^PJcD«m#^^:^T-(-*3V^T«, rtL^(D^T-#J5fe^PI^CD-Ctt^<, 
Ji^^^Wt-, ^-^aA-^lt^^^^^^M^Ji^i^/^fc^ 
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wos>, m^mA-mmmkisxmmx^Zo ^mm^m^&A'tmmm, m 
m^hmmm^m^mAmm, ^^^A^tcm^mrnvmytm^A-r^ 

[oi99] -^iV(Dmm^m^m^n^mmmmmm-h^(DX\ mm^tc 
m^<D^mm(Di^^m^mm^fcm^(Dm^m^m^^^xhm\\x^ 

m^-m^hm^t^, mm^h(Dm^-&A^m\\xhz>(Dx\ t^aA-ii 

a - mmm i^m utj?&zb \^mx&z> 0 
[0200] rr-c, /i^a-w^s, mytm, ^tcnm^A-mmm^ zweti-m 

&s±xmm^tixh^\ 
[0201] ^-/vmA-Wimmt^x^ mm^h^—^mA-r^mm^w^, 

^tcnmmm^M\^x^~-^&A-r^mm^u m%mx^m^t^.m^(D 

m^&A'mmm^tcnm l ^&A'mmm^(D&m%y5±u ^mmm^m<D 

mm*, tf/u^v^mmi*. hyry-/K -t^v-zk ^/py, -r^v-zv 

— /K tK^vV, TvvW^yV, Tjfy TU— ;v7;^y, *?vw<^ rf9^^y^ 

^y^yMhyy^-z^T^y, ^y/Kr^yMhyy^^r^y, v^yMhyy^ 
r^r^y^ tnb<Dmm{*. a^xim^^yj/^y— /y, ^yy^y, *°y^- 

[0202] ^0J(D#^«^7fe3^T-}-^oV^-C^^5^— /y&A'lii^^<D^"t:\ $ 

>^§mfoxfoz> 0 Mtfo&jKfe, ^m^.Mr^>mmi^ti,xn, hyy^A-r^y, 

hVbV^T^, YV/Vi/y^/VTV^, N, N' -i?-7^/V-N, N' -«(3-^ 
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;vy^=.;\y)-l, 1' —\£y^=-jV—A, 4' - ^T^CTPD), 4, 4'-tf^[N- (1 — 
±y^-/V) -N-7^=-/U-T^/]\?7^=-/\s(a -NPDh N, N, N', N'-(4-^ 
^/l^zc^/V) -1, l'-y^=. 4'-v ? T5>\ N, N, N\ N' - 
y^=-;V)-l, 1' -t^zn^/P-4, 4'-v ? T5^, N, N' -v^^/V-N, N' — 
1' -\fy^=-;V-A, 4' — ^T^>\ N, N' - (^jVy^=-;V) -N 
, N' - (4—n—y**?-/V7^~/V) —7ai~ri/yui/-9, lO-^T^ N, N-«( 
4-v ? -4-MJ/VT^/^3i^7^) -4-^m^/ix-->^n^drf->'#, ^fcf^tlb© 

[0203] :7^n^T~:x(Pc)^zg#£LT{3\ H Pc, CuPc, CoPc, NiPc, ZnPc, PdPc, 

2 

FePc, MnPc, ClAlPc, CIGaPc, CllnPc, CISnPc, CI SiPc N (HO)AlPc, (H 

2 

0)GaPc, VOPc N TiOPc, MoOPc, GaPc-O-GaPc^cD^n^T^^ft^s: 

[0204] ^Kf^^b^^-^PfiihJi^fflv^^, mmx-%z>m*mA'ffimtf 

xmtt&A-rzmmttu m^mx^rnvtcm^^-^A-mmm^tc 
&*-/i<&A-^mm^<D&Ms*ffi±u ^mmmj&m<Dmtif'4k&m&m 
\-fbfh% 0 MtW-ma^ */v^&mm*, ^r-^ry^/K ^/fry^;^ 

[0205] *mwim%fc&mtm<Dm^&A-mmmt&&m^zm&, m^&A-m 
mmK^^^mmK^i^^m^n, ^l<«, o. i~6oit%ggt 

[0206] «pj<D^m#^7tmT-i-*3v^T, $b^^mw^*T-^A-$i^it^«, & 
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(Q)3 -Al (a) 

OCT. Q«gm^^«*sm^8-^yyy^-hiafiT-^i-) 
(Q)2 -ai-o-l (b) 

(xW> Qf»$&8-^/y/7— bia{£^£^u o-u37x/7— h-BBflfc^-c&t), 

(Q)2 -Al-0-Al-(Q)2 (c) 

(^q 3 , Q«Mi&8-^/y/7— bia^£riH-) 
[0207] gm^^«*sm^8-^/y/^-hia^^-rs^-aT7^^^Aaff$©af$ 

Mti/ra, fjiif, hy7(8-3vy/7— ht;^a, hy* (4-/^-8-^ 
/y/9— Hr;i^-w N hy7(5-/^w-8-^/y/7— h)r/^-w, hy^(3 

, 4-7/^/V-8-^/y/7— H 7/^^-7^, hV^(4, 5-77^-/^-8-^^/ 

7^H7;k^> hy^(4, 5-7/^/^-8-3vy77— M7/i^~/a n tr*(2 
-/•^/v-8-=3r/y/7— W (7x77— H7/^~/a, tr^(2-^^-8-^yy 

/7— W (2-/^/K7x/7— h)7/l^~<7^> tf7.(2-/^vl'-8-=3r/y/7— b) ( 
3-/^/77^/7— h)T/^~7^ tf7(2-/^/V-8-=¥/y/7- h) (4-/^ 

7i77-Wr/K^^, tf7(2-/7^-8-^/y/7— h) (2-7^-/77^/7 

— b)T/l^— 7-^ tf7(2-/77P-8-^7y/7- h) (3-7x^/K7xv/7— h)T 
7^7-77^ tf7 (2-/^/1^- 8 -dr/y/7—h) (4-7^/^7^/7— h) 7/1^5— 7 

t'7(2-/^/V-8-=3r/y/7— h) (2, 3--7/7vK7xv/7— h)7/l^— 
t^(2-/^-8-^r/y/7— h) (2, 6—7/^777x/7— h)T/l^-7^ 
2-/7^/1^- 8 -dr/y/7- H (3, 4— 7/^/77x7^— b) 7/^— 7-^ tf7(2-/ 
^/V-8-^r/y/7— h) (3, 5—7/^777x77— b) 7/1^5^7 A, £^(2-/^71^ 
-8-^r/y/7— K) (3, 5-v?-tert-7^/K7x/7— h)7/l^— 7^> t*7(2-/ 
^-/^-8-^r/y/7— h) (2, 6-^7x^7x77- h)7/K^!?A, 77(2-7^- 
/^-8-dr/y/7— h) (2, 4, 6-MJ7x^7x/7- b)7/^— 77(2-/ 
^/V-8-^/y/7— b) (2, 4, 6-by/^/^7^/7— h)7/^^7A, 77(2-/ 
^/V-8-^/y/7— b) (2, 4, 5, 6-7h7/^7x/7— h)7/^^7A, 77(2 
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-^/v-8-3V!J7^- h) (l-t7b7-H7;K^, \?M2-^;v-s- 
^/V/V—h) (2-t7f7-W7;I^=!>A, tf^(2, 4-v ? ^/V-8-^fyiJ77— 
h) (2-^3i— jvy^./^— HT/^— tVx(2 

, 4-v > ^/V-8-dr/y/9^-H (3-7x-;l/7x/9- h)7/K^A, bf^(2, 4 
-S^vU-8-^yyy^- h) (4-7x^7x77^-h) T/P^^A, tT^(2, 4- 

^^f-/v-s-^/v yy^-V) (3, s-^f^iy^^-fJT/v^^, tr^(2, 4- 

i>^?-/V-8-3rjyj9~h) (3, 5 — v 5 — tert— H7M^vA x hf 
^(2-^/^-8-=3r/U/^— H7/^>)A-^ -^y-t^ (2-^/1^-8- 

^yyy^— M7/^-^, tr^(2, 4-v ; y^-8-^-yyy7>— H7/i/^^- 

-4-^^-/v-8-^yyy9— Hr/i^^A- ^ -^-^-y-t^(2-y^/^-4- 
^/v-8-^ryyy^— ht/k-^, «(2-y^/v-4-yh^>-8-^yyy 
5-H7;K^A-fi -^f-y-tf^(2-y^^- 4-yh^y-s-^yyy^— h) 
r/^nyA, «(2-y^/v-5-^ry-8-^yyy^— wt/k^a- ^ -;r 
^y-tr^(2-y^^-5— yry-s-^yyy^— BT/l^—^A, t^(2-y^-/i^ 
-s-hyy/i^ny^/v-s-^yyy^— H7/K^-^ -^y-«(2-y 
^/v-s-hyy/^pyy^-s-^yyy^— h)T/^=.i?J*teb*&mfZ>z.b&x*% 

[0208] ^KW^tKm^^^^t^M^S^^W^^f^K^^^W^UT^ 
, ryh^-fe^ ^-y^^^, y^^h^y\ tvy, y^-fe^ nn^y yyi?^, y 
yt^t^y, ^yi^>\ y^n^yi/^, -^-y^a^y^, ^<yy>y y^u^yy^, -f 

ry— /k T/w^-yv, ty^^y^r-y-yyy, «^y/K t^-yy, -yyn^^^y 

^oi^/i/cn^-i/^, tf^yuryh^-fe^ -yr^yTJ/w^y'— /k byy^^^r^y, ^< 
v-y-yv^hyy^^/i^T^v, ^y/vT^Mbyy^/^T^ -yr^yMhyy^^ 
y7^yt°7^, ^yy^y, ^nyy-y ^?y~— Wfca-^rW 
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[0209] *mw<D^mm^ytm*fcmmx°%zmy£ttm-£vx, i3t(£M^§)t)tt 

MJ^[2- (2' -y;v^ruy^;v)\i 0 ^M^V^^W; t^(2-^^/^t°lJv ? 

/VT'tbtM!!^ fcf^[2-(2\ 4' -^;vtn7s-;v) ^JJv 5 
/V] T -tr^vUTirf^M'y v^i^ft^ 2, 3, 7, 8, 12, 13, 17, lS-Jr?$^/V 
-21H, 23H^/V^y^e^#f#:^^ifSri^^§ o 

[0210] Mm#^^*^©«(^M^^*«ttW4tt,4eVJ;^^#^tt*Mm^ 

^acD^«tt^y^— > M^^y^^^^^^-^^^CPEDOT) t*°y;^^ 

[0211] Mfi— Ji#t5t-C*>o-Ob«t<, fc5V^#S«5rc&o-Ofe<fcV\ ) 

[0212] ii©^-MMfifciS, 0*b<fi, tlQ/DWT, <tD^U<f* % 5-50Q 

[0213] PJffficDff^^ ^W5^«ttW|SH^cfc5/^ — j&fttefii, 5~1000nmfMJt, 

<t t> £f*L< « 1 0 ~ 5 OOnmgg 5 0 
[0214] 4eVi'9/jN$^tt*M*^#o^cD^jgbT*3'9 

[0215] itfStt— JBfll5t-e&oTt>J;<, fc5v^s#Ji«jt-c&o-ct>«fcv\ ) 



WO 2005/092901 



PCT/JP2005/005979 



65 



[0216] mm<Di/-hmm&m-±, m^Qxa^r^m^-r^tmmv^\ 

[02i7] mm<Dmw, ^m-r^mnrntm^^^, —%%ma^ 5~iooonmmjt> 

<tt)^U< n 1 0~500nmM ^^S"T 5 0 
[0218] ^W^^^S^r«t«IM83fe5Sf^©«ffi(l5&ffi, ^)<Z>^^fete, 

[0219] ^mmwrnytm^-x^ mm^myt^&t-m^ ^<th-^\tm^(D^% 

mwx*&tiitmfe£tiz>h<Dx*itt^&, m^ir^t, tfy^mm, tf?y^i^ # 

<Di&T%m<^k&x%z> 0 ^ ^g^fctu^ &#*tJisk K-tv^it^, ^yr 
x$.m~rz>^tt>mmz> 0 *-;vaA-iis, t^-aA-iiiii, 

[0221] ^pj^t?5^aa#^)fe^cD^ji(^— /i^aA-^Ji, 

a-^s)»^^&«, m^m$n^hnte<, ^<&^<D-wt^mwm 
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[0222] mmnm^mm^n^^nf^^K &mnmwmm^nfe-tz>&m^z> 

htht£\<\ —mtt, ^U<«lnm~lAim©S"t?fet), J;«9$f^b<filOnm~0. 

[0223] ^S5*fe^«tt)#^sr^^-t-s4i^, M^mm^m^Km^-r^h^^ 

[0224] JC^^«fe^J:!9*— /v^A-tti^S, «^aA-«ll^JBO#SSr«te!c 
[0225] ^$^&£Ml^T#Jf #S£^£i-5#^&5l>fr?r©#^ 

*°y^K, ^y^w^ ^u^n^ty, ^y^/^^y^—K *°y 

y^v^T^yw— k ir/vn— ^#cD^ft'tt*°y^— . *°yt^/v^/w^y— 7k(pvK) 
, ^y^^#cD^^«f^y-v-, ^y^-^zn^, #?yt°n— /k ^yr^y^©^ 

[0226] m&&ti8k&m^x&m&&&'tzm&, ^m^wm-r^umh^^n^(Dnm 
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^Tsr/V^mfc, 0>Rf£, 7^/—7K t/nxV— /K /k, /K ^ 

-tfV— /K v-^n^rfV^-ZK ^;l^tpy;^, x^^ny;^, xfl/^IJa 

dMM^ T^y— Zl>l£}£<D^*- "r/^m%, M^U, N, N- ^f;^M75K, N 
, N-v^/VT-febT^P\ 2-t°niJK^> l-p*?vW- 2- -Y^VUvV 

[0228] m^w<Dmmm\^xfem^&m-rz>h<D-ente<, mm-r^m^m^xmm(D 
m^%^j&ir&\zM\std^m^m\^wti£^^bfr^Z)o o. i~5om 

T)5~99. 9m*%©S^f^b<^10~99. 9Mft%©Jt, ±50*L<ttl5~9 
[0229] ff^UiJff^fcfcfLT, ^-^TK^^^SMSr^ih-rs g ^T, f*!lJl (SfifcS) 

[0230] ^Ji^ffl«^^LT, M£«\ ^M^ttlsf (M£te\ ^s^bBfflg, 
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v*. nftt&tim#9x, &mmwfa. &mmtm, &m&miw>. ^mmtm), 

[0231] ^PJCD«*#l§7fe*^«, ®S\ [ISiftI©i^itttfflt5ri^f 

[0232] ^PjOW^PM^^^WtK-oV^TlftPJ-rSo 

[0233] *HB|tDfli;|l?tft, ilS, -^«tiP^^-S^«#Jl©^#J^-C 

[0234] -|£^[l]cDfr*I^«^ ^»^«^^V^T^ffi-T6^^^^^ o — flg 
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[0235] ^mpm^mfctvxn, rn'mm^h^—ju^mm-r^mm^wtb, mm^nv 

^yny, 4^7— t°yi/y>y t 0 ^yuy, ^b^tKn^^V— /K tf- 

y^/w<y N -f^^y^ ^^viWJ^x^/kT^y, y^y/iyr^yMhy:^— 

/yr^y, ^T^yMhyy^/^T^y#^y -^"b^Sff*. *3<tt/7K!Jlf=i^ 

/i//^/^(pvK),#y^7y ^y^y^y^yT^yy^^wtfeKy-^— ^ 

[0236] »0J^#5^^^ttS^fflV>^#^ N ffflt'tSfini^i^^Ulj:, 

ste^i&asw e>*L5o j^wm^ 3r/y^jR$tfts ^yy^ry~/^j»#gff;£ 

/y^yyy, ryhy^yy^y, ^yy^y^yy, ^yh^yy, ryhy^yy, y^/^ 
^y^yy, ^^ifyyv^^yK t^rt^r/-^, fT^ry^/v, ^hyy*— 
, ^ywy^hy^/y^v^, yy^-y^y^vy^y, ryhy^-yvy^y, rybny, 

77^-uy v-n— /l^fc^ftkoft^fttfS&SflS, rftbtel&^SfrS&tf^te&V^ 

[0237] ^K^*3tts^rai5»iii*©^^«fett, #^ps^tbsrt{^<, «^ 

^yyy\ y°^xv N y^y^*, y^-yyv-^yyy\ y^y^— y^ytf-A#cD 
K^M^tVn- tV^\ ^y^t°yy\ yn— ^yyy\ dr-r^k ^— ^ 
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[0239] M^Mmm^^m^m-r^m^,M^mm^m~±mm^-r^(D^a 

ftl^S, 10' 5 Tormm(OM^r^\ 50~600tt©*'-MS (If IIS) , - 
50~300 o CfMS<D^£^J^\ 0. 005~50nm / /secjgSO3R?*j^S"CHJfi*t'5 

[0240] *S«?*fe^«tt)^r«lpM^f*:Ji, 7£f4Ji, «nM^f*«©^«^»tf) 

, #?y^i^ tf?y#— k ^yryw— k /jfy^Tvk ^yr^k ^ 
y^k #?y?w^ ^y^n^rf-^, #y^/K7^->\ ^y^/M^^yw— k #y7 
^vvr^yw— k -fe/vn— ^^(D$feittt^ 0 y^— % /Kytf^/^/w^y— /k 
^©^3»m't4^y^-, ^y^T-y^, #yt°n— /k ^yr^y^(D^«tt^y 

[0242] ^^*^fflv ^x&m&i&j&irzm^ ^m^^r^mm^^^m 

^^(D^Nn^Vfb^'ft:7K^^^M> M*ite\ it^f/v^ BfcSfc^vK B^SftT^vft 
ifrox^r/v^M, 7^7— /k ^o^V^, /k ^^7— /k 

, N, N— vT^/kTirhT^k 1 -7^vl— 2- fcTnyKik ;^2-7?^Vy 
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[0244] *mm\z&mnMtem^zzb*mmte#wkL,xf3L, ttmm%t<D*i%?j:mm 
%-$-x.z>^k&x%% 0 {±mmwt(D^fj:mmm%kvxi^ mm. tv^~^ s< 

dr^^*^ (PEDOT) fcaKy^V'^^^Sft (PSS) ©^tft^flSft^MtbT 

[0245] j±mmm<D/\^mmnnkvxn, ^y^vj*. ija^v^ m. &h 

wzttmmms^o ^nh^mmmm, mk-?tizmvxb&<, fr^^mtm. 

[0246] j£ffi^3z»mt£*W^J;^\ ii^l~500nm N ^f^L<(ilO 

[0247] vxr, *mm%mMMfc£<9Mfomzmm~rz>fiK ^mmnM^tih^mm^ti 
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[0248] SXT<DmMM(Dm^^W'V^—M^^M^^s3- Am. Chem. Soc. , 1 

20, 3231 (1998) . izm^bthttm^^x \ -^tcn^a^^hntc-^^^ 

mmm 1 

[0249] UkUl 




[0250] I-Ig •T7?U>'*:M$Vmi-l)<D&f& 

4, 5, 8-^h9^/^V^-te 7 ]<^8. 0g N I#7j<DMF50ml5r^A 
VtcS.m^lJUmmm^tc 0 rtU^ m7KDMF30ml^|£$p£-tt2 - m^vW^ 
drv^T^3. 85g£r, i#L/^s»TLfc. ITIITf, M^6B#^p|^iS^^ 

*:3. 89g 0 

[0251] Jf!-XfM ^^U^/^K^yt:K^yVM^f*(l-2)(7)^ 

~r-7$U>-l, 4, 5, M7k$)12. Og, |^7KDMF60ml^ 

Ab^S^^^P^M^C^-^fCo r*U^ IK7KDMF30mH^^^-ti:f'2-T^/^- 

[0252] #feilfct7^U^/^K#:5. Og, fl&7kDMF50ml«AU§$?$ii:fc o 



WO 2005/092901 



PCT/JP2005/005979 



73 



tirmLstc^ih&mm, y^yy—M^, ^mi^x-ryyu^y^v^y^yy^m 
mfc(i-2)&mtto ium-.3. 56 go 

[0253] flHXfM 

^7^^/^^(1-1)3. og, -f-y y uy ^ y 4^ ^y^V^y^m^it (1-2) 2 

. 0g N |^7XDMI50ml^Ab/cS^ ; S:190 o C-e22B#^S)^^^c o #*P^ & 

[0254] #^fc@M*7^^vbm-l'ti|L, £kfcS^iIfetefc<fc!)»$5[LT 

2fcJt&cD@#:£:#fc 0 X|X*: 1. 14 go 
[0255] Sb&SrPJ^W^r^ 210. 9°Ct:^o7c 0 FD-MSt^J;"9K*^tffb^m, M 

/z = 755-Cfc5r^7>^ g^-CfeStlnl^b^o 

HJfe^J 2 
[0256] Mfcl5] 




[0257] i-Ii ^^^^y^K#: (2-1)0^ 

X^^-l, 4, 5, &StM^27. 0g % fl&7kDMF250ml£r 

^^M^^^h^yy^—KXmmU § W«||fecD^/^K#:(2-l) 
o Id*: 13. 3 go 
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[0258] m~ xfM -ry pu^^M^h^yt^y^wiWfo (2-2) <d&j$ 

_b|ETr#^/c^^W^7^Kf*(2-l)10. Og, t£7kDMF100ml£rSAU§ 

^=§^f£(2-2)<H#/c 0 i|XS:8. 27 go 
[0259] IHIfM 

•^^w^^e/^K^: (2-1)1. 92g, ^^i^^/^K^/tK^yVffzg^te^) 
2. Og, ^DMF100ml^Ab^^?riS?ifgT-C58^MS/S^^o ffffib 

m: 1. 7g D 

[0260] mM&%mVfct^^ 366°C-CS>o^ 0 FD-MS{-J;t9K*^ff Lfcfef:, M/z 

»fc#!J 3 

[0261] ML16] 




[0262] XfM t7^l/y^/^;Kt(3-l)(7)^ 

^^Vi^-l, 4, 5, 8— ^hy^7/^V^~te^<^42. Og N |^7XDMF400ml?r 
^AWcSJfcg§£> Jnff&«£-fr7c 0 rtL^, JK^KDMF100ml^^^fc2-^ 

-f^-tvTvs is. 9 g ^, it#u^^^50^MTLfc o ithti, ^emmm 
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0 ^yjjsf^^^v^hyyy^-Kxmmu n M^mz-D* 

#fc 0 l&M: 25. 3 go 
[0263] f^XXfM ^7^l/>^/^K^/fcK^yVff^f£(3-2)cD^& 

[0264] fgHXfM 

^^^^y^K^7tK^yVf|2¥#:(3-2)2. 66g, -^^^ey-f^Kf* (3-1) 
m:2. 3 go 

[0265] jttA&iBfljeUfcfcr^, 268. 9°Ct:^o7c 0 FD-MSt^±"9K*^tffb^m, M 
[0266] 




[0267] I-Ig ^^W^/-T^K#:(4-1)(D^ 

^»ij3^^-X@^P#(7)^^M^b/!: 0 
[0268] JgXXfl ^■7^W^/-f'5K^ytK7yV^*#:(4-2)c7)^ 

~r-7?U^^y^%Vfo (4-1) 10. Og, I&7KDMF100ml£gAU§$?£i±/c o 

K^yVM^f* (4-2) Sr#fe 0 ^fi : 9. l go 
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[0269] HHXfM 

, MJ««LT, ^9A^n-^h^^-^T3»^U 42*: 3. 5 go 
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